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THE RADIO CORPORATION OF AMERICA 


THE DEDICATION OF THE LABORATORIES 
AT PRINCETON, N. J. 

THE new RCA Laboratories built by the R&dio 
Corporation of America at Princeton, New Jersey, a* 
modern center of radio and electronic research, were 
dedicated on September 27. 

Lieutenant General James G. Harbord, chairman of 
the board of Radio Corporation of America, presided 
and introduced the speakers: Major General Dawson 
Olmstead, chief signal officer of the Army; Colonel 
David Sarnoff, U. 8. Army Signal Corps, and Otto 8. 
Schairer, vice-president in charge of RCA Labora- 
tories. 

General Harbord pointed out that the RCA Labora- 
tories assemble under one roof kindred activities which 
have hitherto been performed by individuals widely 
separated by time and space. “The Laboratories give 
our future scientifie work the advantage of collective 





effort—the advantage in our attack on our problems 
of delivering a blow with a clenched fist instead of 
with open fingers. They promise much for the future 
of the radio industry, now so closely tied in with our 
war effort. And when the lights are once more turned 
on in this darkened world, we shall take off from here 
for a brilliant future of which we can now dream but 
ean not measure.” 


Ground was broken for the laboratories on August 
8, 1941. On November 15 of that year the corner- 
stone was laid, dedicating the project to inerease in 
the usefulness of radio and electronies to the nation. 

A tour of the laboratories reveals their size, 
magnificence, efficiency and promise. It is not only a 
radio laboratory, but many laboratories which reveal 
that modern radio is a science spreading into many 
fields—electronices, sound-acoustics, chemistry, physies, 
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mechanies and optics, from which grow many by- 
products and branches—cathode ray tubes, fluorescent 
materials, lenses and photography. 

The laboratories building is a three-story structure 
with long corridors into which open 150 laboratory 
bays. To understand what is behind them, the inspee- 
tion must begin in the basement. It is the nerve center. 
Into it, through underground arteries of conduits and 
pipes, are fed the electric power, gas and water supply. 
Alongside huge water tanks and air-conditioning ap- 
paratus are transformers and vault-enclosed power 
regulators, while the compressed air and steam are 
supplied from the heating plant. From two 300-foot 
wells, 600 gallons of water are pumped in a minute. 

All the services of electricity, water and gas flow in 
conduits on the basement ceiling under the main 
corridor. There are 104 vertical shafts, which rise 
from basement to penthouse, with outlets on each floor. 
From these, wires and pipes carry the vital services to 
420 work-benches, each 6 feet long. These unique 
service shafts are described as a most important fea- 
ture and development—an original contribution to 
laboratory construction. 

Standing at the point where the “T” of the labora- 
tories structure is crossed, on each of the three floors 
one looks to the right and left down the 244-foot 
corridors or wings. The total length of a eorridor 
from end to end is 488 feet. That is the span across 
the top of the “T.” The doors on both sides of these 
spacious hallways on all three decks open to the many 
laboratory bays, and to nine administrative research 
offices and workshops. On the main floor, the general 
office section is near the entrance. Executive offices 
are in a section on the third floor. 

Entering one of the laboratory bays, visitors are 
impressed with the spaciousness and broad daylight 
exposure, supplemented by modern indirect lighting, 
which easts no shadows. The work-benches are so 
designed and arranged as to be a joy to any worker. 
A wiring trough extends along the top of each bench, 
and the markings on the panel outlets indicate that 
almost any phase of electric current—AC or DC, and 
at various voltages, is at the finger-tips of the ex- 
perimenter. In addition, there are taps on the bench 
for air, gas and water, as well as hydrogen and oxygen 
in the bays where they are used. And, of course, there 
are convenient electric plugs for soldering irons and 
other electrically operated tools. Flexibility in con- 
struction is the keynote. 

The many laboratory bays indicate a great variety 
of activity within the laboratories. The Television 
Laboratory is described as “the last word in facilities 
for television research.” Other laboratory bays are 
devoted to research in chemistry, especially fluorescent 
materials; acoustics, radio faesimile, centimeter-wave 
transmission and reception, receiving tubes, cathode 
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ray tubes, transmitter tubes, under-water sound aj 
various activities associated with the future of raqj, 
and electronics. 

The model shop is considered to be the most modern 
of its kind and the best equipped in the world. fy, 
example, the meter room has complete calibrating 
equipment and 3,000 different meters available fo 
covering voltage, current, temperature and speed. hy 
Technical Library of the laboratories is catalogued 9 
“eomplete in the communication field.” There ig ay 
ultra-modern kitchen which adjoins a cafeteria with 
capacity to serve from 180 to 200 persons at a time, 


SCIENTIFIC RESEARCH IN WAR AND PEACE 


THANK you, General Harbord and Mr. Schairer, fo 
inviting me to attend the dedication of the RCA 
Laboratories. It’s comforting to know that one is pot 
forgotten by his own family, even when he is as fay 
away from home as Washington. It is a real privilege 
to be here to-day and see in being the dreams of years, 

When the cornerstone of this building was laid in 
November of last year, I attended the ceremonies by 
radio on board a ship on the Pacific Ocean somewher 
between Honolulu and San Francisco. At that time 
we were blissfully unaware of what was immediately 
ahead of us. At the very hour the cornerstone was put 
in place, the plans of the Japanese war staff to attack 
Pearl Harbor must have been completed. The enemy 
ships and planes, which three weeks later were to 
plunge this nation into war, were in readiness to set 
forth on their treacherous mission. Our days of peace 
were numbered, and their number was very few. 

It is significant that the foundations of this building 
were laid in time of peace, and its superstructure has 
been raised in time of war. Similarly, the modem 
sciences of radio and electronics have their roots in 
peaceful soil—in the search by men of good will for 
ways and means to make the world a better place to 
live in. Yet these sciences, and all science, are now 
enlisted in total war. 

Total war as it is fought to-day is more than a war 
of populations or mere quantity of weapons or alone 
the human qualities of courage and endurance. More 
than ever before in history, this war is a contest be- 
tween the brains and imagination and teamwork of the 
scientists, engineers and production workers of one 
group of nations, pitted against those of another 
group. While it is true that the decision ultimately 
will be made on the battlefield, the high seas and in the 
air, the fighting men who have the greatest resources 
of science, engineering and production ‘back of them 
will be the victors. 

Most people are aware that science is making a tre- 
mendous contribution to modern war in terms of guns, 
high explosives, airplanes, radio and synthetie rubber. 
By developing and improving these vitally important 
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products, a comparatively small number of scientists 
may be a far more powerful fighting force than an 
enemy army of millions of men. 

But scarcely less important are scientifie develop- 
ments in many fields of chemistry, medicine and agri- 
culture. Plastics, synthetic textiles, dehydrated foods, 
high-octane gasoline, aluminum, magnesium and scores 
bf other materials and products important to the war 
effort are being produced on a vast scale, thanks in 
large measure to American industrial research. 

Developments like these are the result of organized 
scientifie effort, in laboratories such as the one you 
dedicate here to-day. But organized research is a 
peace-time product, the result of the slow and eareful 
assemblage of men and facilities long before the 
urgency of war makes its call for the utmost efforts of 
a nation. 

The United States has been fortunate in the vision 
of its private enterprises and universities which, long 
prior to the war, assembled such staffs and built such 
facilities. True, they did not build them to serve as 
adjuncts to military forees, as did our enemies. 
America’s purpose was not the conquest of other na- 
tions, but conquests over the forces of nature, over 
ignorance, over poverty, over disease. 

Our country is fortunate too that the officers and 
men in its military and naval establishments, on land, 
at sea and in the air, have a progressive attitude 
towards scientific research. They realize its possibili- 
ties, not only as a factor in war, but also in peace. 

Indeed, the scientists in the laboratories of the Army 
and Navy and other government departments them- 
selves have made seientifie contributions from which 
our country has benefited in the past and will continue 

ito benefit in the future. 

And now, these fine minds and these superb facili- 

bties developed to serve peaceful ends are being brought 
to bear upon the gravest problem which they have ever 
faeed—the problem of survival against ruthless ag- 
Fgression backed by prolonged military preparation. 

Only a portion of America’s scientific manpower has 
been fully used thus far in the war effort. The results, 
however, are already apparent, both in new and im- 
proved equipment of our fighting forces, and in the 
ingenuity displayed by industrial laboratories in de- 
veloping ways of overcoming problems such as the 
shortages of critical materials. I have no doubt as to 
the ultimate result when all our available forces of 
science are organized and applied to the single purpose 
of achieving vietory. 

Of all the fertile fields which American men of 
science have cultivated for peace and now harvest for 
war, radio is in the first rank of importance. Speed 
of communication—on land, at sea and in the air—is 
the essence of modern warfare. 

Aviation, which has so radically revolutionized mili- 
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tary and naval strategy, is particularly dependent 
upon the countless services of radio. We could not 
have efficient aviation without radio any more than we 
could have city skyscrapers without elevators. 

Admiral Dewey, hero of Manila Bay, would not 
recognize the radio control room of a modern battle- 
ship, where dozens of transmitters and receivers main- 
tain constant communication with other ships, with 
stations on shore and with planes overhead. 

And on land, tanks, armored cars and infantry units 
carry specially designed radio equipment which enables 
them to move and to strike with maximum power and 
precision. 

It is particularly fortunate that during the period 
prior to America’s entry into the war the Radio 
Corporation of America built up its research organiza- 
tion, and that RCA scientists and engineers gained 
experience along lines that are now of vital military 
importance. 

In the last analysis, a research laboratory consists 
not so much of buildings and facilities as it does of re- 
search men and research leadership. The staff of these 
laboratories is as fine a group of radio scientists as 
exists anywhere in the world. They have produced 
outstanding developments in new electronic devices, in 
television, in ultra-short waves, in acoustics and in 
many other branches of radio research. The skills 
which they developed before the war are now finding 
direct use in important military applications. 

The Spanish writer, Madariaga, once remarked that 
statesmen were of two kinds—paper men and gold 
The paper men, he said, had value only in a 
The gold men were 


men. 
certain place at a certain time. 
good anywhere, anytime. 

There are paper men and gold men in every walk of 
life, but if we were asked among what group we had 
met the highest percentage of gold men, I think many 
of us would say it was among the men of science. The 
explanation may be that they dedicate their lives to an - 
endless search for the pure gold of scientific truth, 
and are never satisfied with any baser metal. 

Consequently, our admiration for these laboratories 
is based upon more than their obviously fine qualities 
of architecture and construction. We are moved by 
the deep respect in which we hold the virtues of 
seientifie accuracy and intellectual integrity. These 
are virtues possessed to a high degree by the type of 
men who will work within these walls. These are the 
qualities which are helping to preserve our civiliza- 
tion, and which in turn make our civilization worth 
fighting for. 

We congratulate you, Mr. Schairer, and your asso- 
ciates upon the completion of this home of RCA 
Laboratories. You are dedicating it to-day to the 
cause of victory for the United Nations. Until that 
victory is achieved, this building and the men who 
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work here can aim toward no higher goal, ean ac- 
complish no greater good, than to serve that cause, 
heart and soul. 

The day of victory will surely come, and the words 
“Peace on earth, goodwill to men” will again ride the 
radio beams of all the world. Then America’s men 
of science will draw upon their wartime research to 
develop finer and more useful products and services 
for peace-time purposes. Out of the ashes of war, 
they will bring forth implements for a new and better 
civilization. 

Davip SARNOFF 


THE ROLE OF RESEARCH IN MODERN 
INDUSTRY 

On behalf of the staff of RCA Laboratories I ex- 
tend to you a cordial welcome to our new home. 

We are happy and proud to show you to-day the 
initial group of buildings which have been planned 
for erection here. They are the beginnings of a de- 
velopment which will make this place the center for 
the creative and forward-looking activities of the 
RCA family. 

By accessibility of location, spaciousness of setting, 
utility but dignity of architecture and efficiency of 
equipment, we have endeavored to provide facilities 
and an atmosphere here that will be especially con- 
ducive to effective original work. We intend to make 
this place increasingly attractive in order to induce 
you and others to come here frequently for research 
services and for contemplation of the problems and 
the future of the radio and electronic art and industry. 

These new laboratories are a monument to past 
research—to achievements which have brought into 
instantaneous communication with each other the most 
remote points on land and sea and in the air. By 
signals, by voice and by pictures, the miracle of radio 
has disseminated information, education, entertain- 
ment and culture to all the peoples of the world. 
Such contributions have made possible the labora- 
tories we are dedicating to-day. 

But these laboratories are more than a memorial to 
past triumphs. They are concrete recognition that 
research plays an essential role in modern industry; 
that it is a vital force for promoting the progress of 
science and the useful arts. They are intended to be 
a further contribution to industrial advancement and 
to social betterment by an organization whose services 
to the public and whose origin and progress have been 
based upon scientific research and original develop- 
ment. 

Scientific research is diligent quest into the great 
unknown. It is the key that unlocks the doors of 
nature and reveals its mysteries and secrets. It frees 
mankind from fetters and limitations seemingly im- 
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posed by natural forces and by environment. |; er. 
tends the boundaries and horizons of human knoyj 
edge and experience. 

Research is a modern equivalent of geographical gy, 
ploration whereby in former times new lands and ad. 
ditional natural resources were discovered and made 
available. But to-day, when there are no more conti. 
nents for geographers to discover, the research oy. 
plorer is faced with no such predicament. He ney 
exhausts his field. Each new discovery seems to map 
research only more endless. Vast new areas are ep. 
tinuously being opened for development and practicg| 
use, and there is no apparent limit to the potenti 
resources yet to be uncovered by science. 

In radio and electronics we know this. There yp. 
search has progressively extended the useful portioy 
of the radio spectrum, until its availability for futyy 
communication and other services now appears to by 
almost limitless. Television is only one of the man 
new wonders for which a place has been made by suc 
extensions. Great new regions never before seen by 
man have also been made visible by the electron mier. 
scope, which is profoundly influencing further devé. 
opments in many branches of science and industry, Je !*S 


Countless other new things previously undreamed of I 
are being made realities by radio and electronic r. “ 
search. ae 
In other fields science has created new materials, Heo 
such as plastics; new syntheties, such as rubber ani Jie 2’ 
silk; new medicines, such as the sulfanilamides; nev wit 
textiles; new colors, new metals and alloys; and it Sie" 
has produced new achievements in aviation, in trans i 
portation and housing. wa 
Scientific research is a great provider and produce ae 
of employment for all classes of people. It affori Jim" 
an outlet for exercise of the imagination and genit the 
of scientists and inventors. Through it their special the 
talents give their best and most useful expression als 
And the industries brought into being and vitalized by | ho! 
it employ myriads of other workers and vast amounts Ra 
of capital. be 
It is distinctively constructive and beneficial. | = 
does not invade the fields or destroy the rights 0 er 
others. Its conquests are won only in the realm of acl 
the previously unknown and non-existent. Truly its th 
an instrument of the first order of social and econou a 
importance. 3 
of 


With prophetic vision and wisdom our forefather 
framed measures for the encouragement of scientifi 
research—patent laws for protecting the inventiol 
which are its logical results. No more effective 
economical method of promoting the progress of s¢ 
ence and the useful arts has ever been devised. ! 
has been the bulwark of our industrial and soci B® 
progress. It has stimulated the translation of sci! iy 
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fie discoveries into industrial achievements. It has 
secelerated the movement of inventions into the hum- 
blest homes. 

Without our patent system, research would lan- 
euish, the streams of invention would become mere 
prickles, our industrial supremacy would be lost, em- 
ployment would be reduced, and improvements in our 
standards of living would be retarded. 

Let us, therefore, preserve this wholesome system 
wimpaired in order that we may continue to enjoy 
the maximum benefits of research and invention. Let 
us be careful in attempting to effect desirable im- 
provements in this system and to prevent its misuse, 
we do not weaken or destroy it. And let us also, by 
every means at our command, promote and expedite 
the distribution of its benefits to all the people. 

These laboratories are not intended to pre-empt the 
field of radio and electronic research. In science, as 
in everything else, competition is the greatest spur to 
healthful activity. The scientists who will man the 
work benches in these laboratories have been in keen 
but friendly competition with other scientists through- 
out the years. The sum of the effects of all of them 
has greatly accelerated scientific progress. 

In the alliance of science with modern industry we 
need both individual inventors and organized research 
groups. Each has its field. The flame of some men’s 
genius burns brightest alone. Many of our greatest 
inventions have been made by individual scientists, 
with primitive equipment and with little or no help, 
save the inspiration of their own unquenchable spirits. 

But there are many inventions that could never be 
made and developed in that way. They eall for syste- 
matic research and for organizations of men, of mate- 
rials, of equipment, of resources. The workers in 
these modern and effieient laboratories will have at 
their command all these essential factors. They will 
also have a valuable association with the communica- 
tions, broadeasting and manufacturing services of the 
Radio Corporation of America. These services will 
be sources of ideas for development as well as of 
problems for solution. They will also be proving 





grounds for testing inventions and new devices in 


actual service and production. And the inventions 
that crystalize here will also be available under 
licenses to the whole radio and electronic industry. 

I want to pay respectful tribute to the directors 
of the Radio Corporation of America for their vision, 
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courage and broadmindedness in authorizing the 
building of this institution as a means of broaden- 
ing and strengthening the foundations of the Cor- 
poration and of the radio and electronic industry. 

Earnestly and constantly the workers in these lab- 
oratories will endeavor to render services and to pro- 
duce results which will justify the confidence in them, 
and in the efficacy of scientific research, which is 
demonstrated by this wise investment for the future. 

To-day, RCA Laboratories and its magnificent en- 
rolment of men, buildings and equipment stands en- 
listed in the cause of war. When we leave here to- 
day, the gates will be closed to others than war work- 
ers. These structures will then be as much a part of 
the nation’s armament as are its arsenals and forts. 
The men who work here will be as much members of 
its armed forces as if they were in the trenches on the 
battlefields. The work they will do will be military 
secrets carefully guarded against leakage or intrusion. 

But I can give you this prophecy: the scientific 
progress made here will play a most important part 
on all the battlefields—on land and sea, under the sea 
and in the skies. When the war ends, and the ban 
of seerecy is lifted, the recital of accomplishments will 
thrill all of us and fill us with justifiable pride. 

But when the war ends—when the victory is won— 
these men and these laboratories will stand dedicated 
in advance to serve the cause of a victorious peace. 
For therein lies the distinctive characteristic of our 
scientific endeavor. Its destructive power is one of 
the greatest weapons of war, and its constructive 
power is one of the greatest assets of peace. The 
same radio and electronic discoveries which these lab- 
oratories will have forged into weapons to tear down 
the ramparts of our enemies will also serve to rebuild 
the structures of our peace. 

Because men work to-day in laboratories like these, 
new cities will rise from the ruins of the silent battle- 
fields, richer crops will be harvested from the black 
stubble of scorched earth, and finer homes—richer at 
least in material things—will replace the homes that 
have been devastated by war. 

The triumphs of science warrant our saying—amid 
all the horrors of war—there is still hope for eivili- 
zation. 

To help make that hope come true is the purpose to 
which these new laboratories are dedicated. 

Orto S. ScHAIRER 


OBITUARY 


FERNAND HOLWECK 
1889-1941 
THE news comes from unoccupied France that Dr. 
Fernand Holweck, director of research of the “Centre 
National de la Recherche Scientifique” and associate 


professor of physics at the Institute of Radium of the 
Sorbonne (Laboratorie Curie), was murdered by the 
Gestapo on December 14th, 1941, in a Paris prison. 
Further details are missing. 

Dr. Holweck, born in 1889, graduated in physies 
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from the “Ecole de Chemie et Physique” of Paris, 
the school made illustrious by some of the greatest 
French physicists, among them Pierre Curie and Paul 
Langevin. In 1912 he became assistant to Madame 
Curie, and since that time all his activity was con- 
nected with the Curie Laboratory, which he helped to 
organize. 

Holweck’s thesis for the degree of science doctor 
was the well-known study on soft x-rays, which 
bridged the gap in our knowledge between the far 
ultraviolet region and x-rays. This study is a classic 
which still supplies most of the available information 
on the x-ray spectra of the elements of low atomic 
number. In the course of this research, Holweck’s 
interest had been directed to the problem of high 
vacuum production: the result was the design of the 
Holweck molecular pump, the most powerful vacuum- 
producing device prior to the invention of the vapor 
diffusion pumps. Other of his important achieve- 
ments in the field of applied physics are: the Holweck 


gravimetric pendulum, a tool that proved of the © 


utmost utility in the oil survey technique; a high 

power radio tube which could be disassembled, and 
- the first x-ray tube with successive stages of accelera- 
tion. Moreover, during research on television, he was 
among the first to develop the use of the focusing of 
electrons and to pioneer the developments of electron 
opties. 

Through his lifelong friendship with Dr. A. La- 
cassagne, now head of the Pasteur Laboratory of the 
Institute of Radium, Holweck became interested in 
radiobiology. In 1929 he rediscovered, independently 
of previous work by Crowther, the quantic interpre- 
tation of the biological action of radiation on micro- 
organisms. In the following years he made funda- 
mental contributions in this field with studies on 
bacteria, fungi and viruses. 

During the first World War, Dr. Holweck had sub- 
stantially contributed to the application of science to 
defense, by studying with Langevin and Chilowsky 
the detection of submarines by means of ultrasonic 
waves. From the onset of the second World War 
until the defeat of France, he was actively engaged 
in defense work, and obtained some of the finest re- 
sults achieved by French scientists in this field. 

Less known than his personal achievements are 
Holweck’s contributions to most of the research that 





was performed in the Curie Laboratory since its foun. 
dation. His tremendous skill as an experimente; (he 
was a man for whom technical difficulties jus; Mia 
not exist”) and his sympathetic disposition made him 
the willing adviser of all the scientific workers jy hi 
entourage. Many an important research was made 
possible by his uncanny ability to discover the yy 
out of some technical bottleneck. Moreover, it js aii 
an exaggeration to state that he contributed more tha, 
anybody else to the systematization of the radioactiy, 
technique, which was created in the Curie Laborato, 
and spread thence throughout the world. 

With the exception of painting, for which he haj 
a particular gift, Holweck’s hobbies were mainly sciey, 
tific. An amateur astronomer, he had built in jj 
Paris home a complete observatory equipped with , 
10-inch telescope, a source of admiration and eny 
of many professional astronomers. He was about t 
publish a study on certain peculiarities of Jupiter’ 
satellites. 

The privilege of collaborating with Holweck «. 
abled the writers to appreciate not only his inspiring 
personality and deep humanity, but also the inflex}| 
independence of his character. This independence 
was perhaps responsible for the fact that his ability 
was not always duly recognized. It is easy to imagine 
that such a man would refuse not only collaboratic, 
but even obedience to the iniquitous Nazi rule i 
France. He has paid with his life for his love fo 
freedom and for his country. His example will in- 
spire all scientists of the world in their fight for the 
cause of liberty and democracy. 


S. Rosensiuu 
S. E. Luria 


RECENT DEATHS 
Dr. Ross A. GortneEr, chief of the division of bio- 
chemistry of the University of Minnesota, died 
September 30. He was fifty-seven years old. 


Dr. Witu1AM CoLEMAN Srturais, from 1905 to 1914 
dean of the School of Forestry of Colorado College, 
previously, from 1891 to 1901, connected with the 
Connecticut Agricultural Station, and for ten years 
educational secretary of the Board of Missions of the 
Episcopal Church of New York, died on September 
29 in his eightieth year. 


SCIENTIFIC EVENTS 


EMERGENCY BASE HOSPITALS 
SELECTED hospitals and medical schools in the coast- 
al states have been invited by the Surgeon General of 
the U. S. Public Health Service to organize affiliated 
staff units which will be ready to serve when needed 





to supplement the medical staffs of Emergency Bas? 
Hospitals, now being designated by the Medica! Divi- 
sion of the Office of Civilian Defense. These units Te 
semble the affiliated hospital units of the Army excep! 
that they are smaller in size. They are being orgal 
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ized in order to assure suitable status and remunera- 
tion for physicians who may be called upon in the 
event of an enemy attack in their locality to care for 
casualties and other patients who have been evacuated 
to the interior of their region. 

The designation of Emergency Base Hospitals and 
the formation of affiliated units are part of a joint 
hospital program of the Medical Division of the Office 
of Civilian Defense and the U. S. Publie Health Ser- 
vice. The program is authorized under an agreement 
concluded on March 2, 1942, between the Federal 
Security Administrator and the director of the Office 
of Civilian Defense. 

Physicians in the affiliated units will be commis- 
sioned in the inaetive Reserve Corps of the Public 
Health Service. Unless an urgent need for their ser- 
vices should arise, they will remain on an inactive 
status for the duration of the war. They will be called 
to active service only if hospitals in their regions must 
be evacuated and the civilian populations must be 
moved because of military necessity. Activation of 
the units will take place by order of the Surgeon Gen- 
eral at the request of the Chief Medical Officer of the 
Office of Civilian Defense on advice of the Regional 
Medical Officer and the State Chief of Emergency 
Medical Service in charge of the affected areas. 

The commissions will be in grades ranging from 
Passed Assistant Surgeon to Senior Surgeon, and 
when units are activated, these officers will have the 
rank, pay and allowances equivalent to those of offi- 
cers in the armed forces. 

Institutions invited to form units are asked to 
nominate an outstanding physician or surgeon as 
Unit Director, who, if he meets the physical and other 
requirements, will be commissioned Senior Surgeon in 
the Publie Health Service Reserve. The Unit Direc- 
tor will then nominate the remainder of the staff and 
appointments will be made after clearance through 
the State Chief of Emergency Medical Service. 
Nominations are to be limited to male physicians over 
45 years of age, to those under that age who have 
physical disabilities which disqualify them for military 
service but which do not interfere with their profes- 
sional activities, and to women physicians. 

In order to avoid serious depletion of the profes- 
sional staffs in the medical schools and hospitals of 
the target areas, the Surgeon General has recom- 
mended that medieal schools draw their affiliated units 
in part from associated hospitals and that non-teach- 
ing hospitals invite physicians from other qualified 
hospital staffs to collaborate. 


THE NATIONAL REGISTRY OF RARE 
CHEMICALS 
THE National Registry of Rare Chemicals, Armour 
Research Foundation, Thirty-third, Federal and Dear- 
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born Streets, Chicago, receives requests for sources of 
certain chemicals at a rate of approximately two 
hundred and fifty per month. 

Dr. Martin H. Heeren, director of the registry, 
sends a list of chemicals for which no source is known 
to the registry. If any reader has one or more in his 
laboratory, he is urged to communicate with the regis- 
try. Even small amounts are important, inasmuch as 
all requested chemicals are to be used for experimental 
purposes only. 


. Diamino acetone 

. Myosin 

Dysprosium 

. Luetecium 

. Terbium 

. Divinyl Benzene 

. Mercurie Fluoride 

. 3-Pyridine Acetic Acid 

. Glucose-l1-Phosphate 

. Hexose-6-Phosphate 

. Acetyl Phosphate 

. Phosphoglyceraldehyde 

. Blood Charcoal 

. Alpha-Phosphoglycerol 

. d-3-Phosphoglyceraldehyde 
. d-3-Phosphoglycerie Acid 
. Alpha-Ketoglutarie Acid 

. Quinone Dioxime Dimethyl Ether 
. Diquinoyl Dioxime 

. Diquinoy] Tetroxime 
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THE OFFICE OF TECHNICAL 
DEVELOPMENT 


A COMMITTEE of engineers and scientific men has 
been appointed by Chairman Donald M. Nelson to 
determine the manner in which the projected Office 
of Technical Development should be set up within the 
War Production Board, and to define the scope, fune- 
tions and methed of operations which the office should 
have. 

Decision to establish such an office was made earlier, 
following a report by a previous committee recom- 
mending that the War Production Board set up a 
strong scientific and technical organization’ to make 
sure that the nation’s technical ability and resources 
were utilized to the full in the war production: pro- 
gram. 

The chairman of the new committee is Webster N. 
Jones, director of the College of Engineering of the 
Carnegie Institute of Technology at Pittsburgh. 
Other members are: 


Dr. Lawrence W. Bass, director of research, New En- 
gland Industrial Research Foundation, Boston. 

Dr. Oliver E. Buckley, president, Bell Telephone Labo- 
ratories, New York. 

Colonel Clarence E. Davies, Ordnance Department, U. 8. 
Army, Washington. 
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Dr. Ray P. Dinsmore, manager, Development Depart- 
ment, The Goodyear Tire and Rubber Company, Akron, 
Ohio. 

Admiral J. A. Furer, U. 8. Navy, Washington. 

Dr. Jerome C. Hunsaker, head of the departments of 
mechanical and aeronautical engineering, Massachusetts 
Institute of Technology. 

H. W. Graham, director of metallurgy and research, 
Jones and Laughlin Steel Corporation, Pittsburgh. 

S. D. Kirkpatrick, editor of Chemical and Metallurgical 
Engineering, New York. 


LEAVES OF ABSENCE FOR WAR SERVICE 
AT THE UNIVERSITY OF MICHIGAN 

Dr. Upo J. Witz, professor of dermatology and 
syphilology and chairman of the department at the 
University of Michigan, has been given a year’s leave 
of absence to enable him to accept a commission as 
colonel in the Army. He will serve as medical direc- 
tor in charge of venereal disease control in the U. S. 
Public Health Service. 

Dr. Henry M. Kendall, assistant professor of 
geography, has leave for the first semester of the 
academic year to accept an appointment to work with 
the Geographic Section of the Army Intelligence. 

Dr. Maleolm H. Soule, professor of bacteriology 
and chairman of the Hygienic Laboratory, has been 
on leave of absence since September. He was con- 
sultant to the director of the Division of Health and 
Sanitation, coordinator of Inter-American Affairs at 
the Pan-American Sanitary Conference in Rio de 
Janeiro, September 7 to 17. He will remain in South 
America until the end of November investigating the 
activities of the division in that continent. 

Dr. Lowell T. Coggeshall, professor of epidemiol- 
ogy, has leave of absence for the months of Sep- 
tember and October. He is in Washington organizing 
medical facilities for the prevention of tropical dis- 
eases. 


THE DEPARTMENT OF ZOOLOGY OF 
COLUMBIA UNIVERSITY 

CHANGES in the staff of the department of zoology 
of Columbia University and the appointment of an 
advisory committee composed of zoologists in other 
institutions are announced »y President Nicholas 
Murray Butler. 

Professor James H. McGregor, who has been a 
member of the department since 1897, becomes pro- 
fessor emeritus of zoology. He will continue to give 
his course on “The Evolution of Man” in the Depart- 
ment of University Extension during the winter 
session. 

Professor H. Burr Steinbach, assistant professor 
of zoology since 1938, has resigned to become associate 
professor in the department of zoology at Washing- 
ton University. Professor Arthur W. Pollister, as- 
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sistant professor of zoology since 1935, has bee, 
promoted to be associate professor. 

Dr. Robert Ballentine, National Research Coung’] 
fellow at the Rockefeller Institute for Medical Rp. 
search, has joined the department as lecturer in zo). 
ogy. He will be associated with Professor Fran, 
Schrader in instruction in elementary zoology anj 
with Professor Pollister in the zoological part of the 
general science course in Columbia College. 

Dr. Francis J. Ryan, National Research Coungij 
fellow at Stanford University, returns to Columbia gs 
instructor in zoology. He will give the course jy 
vertebrate zoology for students at Columbia Coleg, 
and will offer a course in invertebrate zoology for 
graduates and undergraduates. Mordecai Gabriel, 
lecturer in zoology, has been appointed university fel. 
low. 

Dr. Hans Ris, lecturer in zoology, has been ap. 
pointed Seessel fellow in Yale University. Vernon 
Bryson has completed his work for the doctorate, and 
has been appointed to the research staff of the depart- 
ment of genetics of the Carnegie Institution of Wash- 
ington, Cold Spring Harbor, L. I., N. Y. Dr. Daniel 
C. Pease, lecturer in zoology, has joined a war r- 
search project in the department of biology of Prince- 
ton University. 

Members of the new Advisory Committee on Zovi- 
ogy, each of whom will serve for three years, are 
Professor H. B. Goodrich, Wesleyan University ; Pro- 
fessor E. N. Harvey, Princeton University; Professor 
D. E. Laneefield, Queens College; Professor C. W. 
Metz, University of Pennsylvania; Professor H. J. 
Muller, Amherst College; Dr. W. Procter, Academy 
of Natural Sciences, Philadelphia; Professor A. S. 
Romer, Harvard University, and Professor L. L 
Woodruff, Yale University. 

The committee, it is planned, will hold annual meet- 
ings at Columbia to give the members of the Columbia 
department staff the benefit of their criticism and 
advice and to serve as a liaison between the depart- 
ment and the zoologists in other universities. 


NATIONAL LECTURERS OF THE SOCIETY 
OF THE SIGMA XI 


Dr. Grorce A. BarTsELu, secretary of the Society 
of the Sigma Xi, the national honor society for the 
promotion of scientific research, announces that five 
leading American scientific men have been named 
Sigma Xi national lecturers for 1943. 

Chosen to address special meetings at universities 
and colleges throughout the nation, they will deliver 
their lectures during January, February, March and 
April of next year, and will discuss scientific subjects 
upon which they are authorities. 

Kach of the lecturers will speak in a series of insti- 
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tutions at dates and places to be announced later. 
The Sigma Xi lectures are annual events in the dis- 
semination of the newest, important advances in the 
selected fields of science. The lecturers are: 


Dr. G. D. Birkhoff, Perkins professor of mathematics 
at Harvard University, who will lecture on the ‘‘ Mathe- 
matical Nature of Modern Physical Theories.’’ He will 
endeavor to establish, in elementary terms, the fact that, 
since 1900, mathematical ideas have been responsible for 
theoretical advances of modern physical theories. 

Dr. D. W. Bronk, professor of neurology at the Univer- 
sity of Pennsylvania, will speak on the ‘‘ Physical Struc- 
ture and Biological Action of Nerve Cells.’’ He will dis- 
cuss this subject not only from the standpoint of research 
now in progress, but also with attention to the biological 
consequences of the demands of modern warfare and 
aviation. 

Dr. Peter Debye, professor of chemistry at Cornell 


SCIENCE 333 


University, whose topic is ‘‘The Magnetic Approach to 
Absolute Zero,’’ will tell what prevents science from 
reaching the absolute zero, and discuss whether magnetic 
cooling can be applied to the nucleus of the atom. 

Dr. C. A. Elvehjem, professor of agricultural chemistry 
at the University of Wisconsin, will diseuss ‘‘ The Present 
Status of the Vitamin B Complex.’’ He will explain that 
the vitamin B complex consists of at least a dozen sepa- 
rate factors, each of which can be obtained in pure form. 
He will report recent work on the use of sulfaguanidine 
and the evidence for the synthesis of several B vitamins 
in the intestinal tract. 

Dr. H. Mark, professor of chemistry at the Brooklyn 
Polytechnic Institute. The title of his lecture is ‘‘ Funda- 
mental Aspects of the Elasticity of High Polymers.’’ He 
will explain that the high polymers are chemical com- 
pounds that provide us with rubber, plastics and fibers. 
Dr. Mark will discuss the structure of these complex 
chemicals which mean so much to our war effort. 


SCIENTIFIC NOTES AND NEWS 


Jostan K. Lituy, since 1882 chairman of Eli 
Lilly and Company, has been awarded the twenty-first 
Remington Medal by the Philadelphia College of 
Pharmacy in recognition of his distinguished services 
to pharmacy. The committee of selection was com- 
posed of past presidents of the American Pharma- 
ceutical Association. The presentation of the medal 
is expected to be made in the autumn at a meeting 
of the New York branch of the association. 


Mayor GENERAL Ropert U. Parrerson, U. S. 
Army, retired, dean of the Medical School of the 
University of Oklahoma at Oklahoma City, having 
reached the retirement age of sixty-five years, has 
submitted his resignation. 


Dr. Harry Noste Wricut, formerly professor of 
mathematies at the College of the City of New York, 
who has for eight months served as acting president, 
was installed as sixth president of the college on 
September 30. The principal address was made by 
Dr. Felix Frankfurter, justice of the Supreme Court. 
Among other speakers were Mayor LaGuardia and 
Dr. Nelson P. Mead, chairman of the department of 
history and for three years acting president of the 
college. 


THE Michigan College of Mining and Technology 
has made the following appointments to replace men 
who have leave of absence in order to serve with the 
armed forees: Professor 0. Gaylord Marsh, a former 
consul general of the United States with service in 
Canada, Europe, Latin America and Korea, spe- 
cial lecturer in world affairs and a member of the 
Spanish division of the languages department; Drs. 
George Machwart, A. R. Kendall and Ernest Epper- 
son, department of chemical engineering; and Jesse C. 


Butler, Earl Roberts and Thomas R. Richards, in- 
structors in mathematics. Dr. Machwart has the rank 
of associate professor and Dr. Kendall that of assist- 
ant professor. 


APPOINTMENTS of those who received in August 
doctorates of philosophy in agricultural and biolog- 
ical chemistry at the Pennsylvania State College are: 
James Russell Oyler, Nutrition Foundation research 
fellow at Columbia University; Isadore Zipkin, First 
Lieutenant, Sanitary Corps, U. S. Army; Laurence 
L. Layton, research department, Distillation Products, 
Ine., Rochester, N. Y.; Gertrude H. Spremulli, Ranger 
Aireraft Engines, Farmingdale, L. I.; Seymour S. 
Block, Seagram’s, Lawrenceburg, Ind. 


Dr. I. FANKUCHEN, formerly of the University of 
Cambridge, England, has joined the staff of the de- 
partment of chemistry of the Polytechnic Institute of 
Brooklyn for the coming academic year. Dr. Fan- 
kuchen, a former associate of Dr. W. L. Bragg, is 
known for his investigations in the field of x-ray and 
electron diffraction. The laboratory will be under 
the supervision of A. L. Davis, of the Polytechnic 
staff. Both the lecture and laboratory sessions will 


be held on Saturdays from 9 a.m. to 1 p.m., beginning 
on October 10. 


At Hofstra College, Dr. J. George Lutz has beer 
made associate professor of chemistry and acting 
chairman of the department; Dr. E. Russell Stabler 
has been appointed assistant professor of mathe- 
matics, Dr. Leonard B. Brabec, assistant professor of 
chemistry, and H. Hunter Smith, assistant professor 
of physics. 


Sir JOHN Orr, director of the Rowett Research 
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Institute, Aberdeen, has been appointed professor of 
agriculture in the University of Aberdeen. He will 
retain the directorship of the institute. 


THE John and Mary R. Markle Foundation has 
authorized a grant-in-aid of $7,000 over a two-year 
period for the support of the research in experimental 
renal hypertension in progress at the College of Medi- 
cine of the University of Illinois. The work is under 
the direction of Dr. George E. Wakerlin, professor 
and head of the department of physiology. Dr. C. A. 
Johnson, assistant professor of physiological chem- 
istry; Dr. E. L. Smith, instructor in physiology, and 
others are associated in the investigation. 


Tue following grants have been made by the Com- 
mittee on Scientific Research of the American Medical 
Association: Frederick M. Allen, New York Medical 
College, Local Refrigeration in Surgery; Walter 
Schiller, Cook County Hospital, Chicago, Ovarian 
Tumors; Meyer M. Harris, Psychiatrie Institute, New 
York, Further Research on Muscular Disease; Arthur 
H. Smith, Wayne University College of Medicine, 
Metabolism of Citric Acid; Tuberculosis Committee, 
Minnesota State Medical Association, J. A. Myers, 
chairman, Tubereulosis Survey of Meeker County, 
Minnesota. 


JOHN TEE-VAN, executive secretary of the general 
staff of the New York Zoological Society and an asso- 
ciate in the department of tropical research, has been 
appointed acting curator of reptiles, to succeed Ray- 
mond L. Ditmars, who died on May 12. Mr. Tee-Van 
became associated with the society in 1911, when he 
was appointed assistant keeper in the department of 
birds. 


G. DaLtuas HAnnaA, curator of the department of 
paleontology of the California Academy of Sciences, 
San Francisco, has been appointed in addition ad- 
ministrative assistant to the director. 


Dr. STANLEY J. SEEGER, Texarkana, Texas, chair- 
man of the Council on Industrial Health of the Ameri- 
can Medical Association, according to the Journal of 
the association, has been named consultant to the 
Division of Industrial Hygiene of the National Insti- 
tute of Health. 


Dr. Ferpinanpd W. Haasis, senior clerk, U. S. 
Army Quartermaster Corps, Camp Roberts, Calif., 
has been appointed to senior scientific aide in the 
Special Guayule Research Project of the U. S. Bureau 
of Plant Industry, Salinas, Calif. 


CAPTAIN CHARLES W. O. BuNKER, commander of 
the Naval Medical School, Bethesda, Md., has been 
assigned to command the Naval Medical Center at 
Bethesda and has been nominated for promotion to 
rear admiral. He succeeds Rear Admiral Charles M. 
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Oman, who will become commanding officer of the ~ 


Naval Convalescent Hospital, Harriman, N. Y. Cap. 
tain Paul W. Wilson has been named to succee4 


Captain Bunker as head of the School of Medicine, ° 


Dr. FRANKLIN G. EpauGH, professor of psychiatry 
of the School of Medicine of the University of Colo. 
rado and medical director of the Psychopathic Hos. 
pital, has leave of absence for the duration of the 
war. With the rank of lieutenant colonel he will serye 
as chief psychiatric consultant with the Eighth Sor. 
vice Command. His headquarters are at Fort San 
Houston, San Antonio. 


CHARLES F. BonruuaA, of the department of chemi. 
cal engineering of the Johns Hopkins University, 
who has been appointed a member of the Board of 
Economie Warfare, has left for an eight weeks’ trip 
to Brazil. 


Dr. Maynarp A. JOSLYN, assistant professor of 
fruit technology at the University of California, who 
has been commissioned a captain in the U. S. Arny, 
has been selected to aid in the development of a food 
dehydration industry overseas. He is one of two 
men who will be placed in charge of the development 
of the industry. The other, who will be a Canadian, 
has not yet been selected. 


W. G. Howarp, of the Department of Forests, 
Albany, has been appointed state area coordinator for 
New York State for the new Forest Fire Fighters Ser- 
vice of the Office of Civilian Defense. 


Dr. GeorGe Bageur, chief medical officer of the 
Office of Civilian Defense, has gone to England to 
study Britain’s Emergency Medical Service and to 
confer with medical leaders. Dr. Baehr will remain 
abroad for several weeks. 


Dr. E. C. StaKMAN, chief of the division of plant 
pathology and botany of the University of Minnesota 
and agent for the U. S. Department of Agriculture, 
will deliver an illustrated lecture on “Genetie Varia- 
tion in Plant Pathogens and Its Practical Importance” 
on Friday evening, October 23, at a joint meeting 
at the Palmer House of the Institute of Medicine of 
Chieago and the Chicago Society of Internal Medi- 
cine. 


THE program of Laity Lectures for the coming ses- 
sion at the New York Academy of Medicine is as 
follows: November 12, “Food and Civilization,” Dr. 
R. R. Williams; December 10, “War and Medicine,” 
Colonel Edgar Erskine Hume; January 28, open; 
February 25, “Aggressiveness—Individual and Col- 
lective,” Dr. Franz Alexander; March 25, “Growing 
up Normally,” Dr. Myrtle MeGraw; April 22, “Crime 
and Punishment,” Dr. Bernard Glueck. 


THE Association of American Geographers will 
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bold its 1942 annual meeting at Columbus, Ohio, on 
Necember 28, 29 and 30, with sessions conducted at 
he Ohio State University. The program will be de- 
oted primarily to facts and problems related to the 
var and to the post-war period of reconstruction. A 
‘oint session With Section E of the American Asso- 
ation for the Advancement of Science in New York 
has also been planned. The geographical contribu- 
tions to this joint session will present a series of 
papers dealing with Latin America. 













Tue fifty-sixth annual meeting of the Association 
of Land-Grant Colleges and Universities will be held 
n Chicago at the Drake Hotel on October 28, 29 and 
5). Preliminary meetings will be held as required 
uring the period from October 24 to 27. The meet- 
ing this year is encouraged and its importance empha- 
sized by the recent statement of the Science Committee 
‘hat the present emergency calls for the greatest 
mobilization of seientists, scholars and educators in 
he history of the United States, and it is clear that 
the societies and associations into which they are 
yrganized have an important part in the war effort. 
This part includes not only direct participation by 
scientists, technologists, scholars and others in war 
activities, but also the discussion of present and future 
problems and the maintenance of a vigorous intellee- 
tual life.” 

THE annual meeting of the American Science Teach- 
ers Association will be held at the Hotel Pennsylvania, 
New York City, on Tuesday and Wednesday, Decem- 
ber 29 and 30. 


Dr. A. V. Kipper, president of the American An- 
thropological Society, has made the following an- 
nouncement: “In view of the fact that scientific 
organizations whose activities are not directly con- 
cerned with the war effort have been requested by the 
coordinator of transportation not to hold meetings, the 
executive committee of the American Anthropological 
Association has voted to postpone until after the war 
the scheduled annual meeting in Toronto. As, how- 
ever, the constitution of the association requires that 

} meeting be held annually for the presentation of 
reports, the election of officers and the passage of 
the budget, it has been decided to hold a meeting for 
business purposes only at the Cosmos Club in Wash- 
ington at 8:30 on the evening of December 29. 
Washington has been selected for this purpose because 
the necessary quorum of twenty members can be ob- 
tained with a minimum of travel.” 

THE new Mineral Industries Building of West Vir- 
ginia University at Morgantown will be dedicated 
on October 16. 

THe American Gastroenterological Association on 
January 1, 1943, will publish the first issue of a new 
Journal to be ealled Gastroenterology. It will be 


. 
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owned by the association and will be its official publi- 
cation. It will appear monthly and will be published 
by the Williams and Wilkins Company. Dr. W. C. 
Alvarez has been made editor (after June, 1943) and 
Dr. A. C. Ivy, assistant editor, with the following edi- 
torial board: Drs. A. H. Aaron, Buffalo; J. A. Bargen, 
Rochester; H. L. Bockus, Philadelphia; W. C. Boeck, 
Los Angeles; B. B. Crohn, New York; R. Elman, St. 
Louis; F. Hollander, New York; Sara Jordan, Bos- 
ton; J. L. Kantor, New York; B. R. Kirklin, Roches- 
ter; P. Klemperer, New York; F. H. Lahey, Boston; 
F. C. Mann, Rochester; H. J. Moersch, Rochester ; 
V. C. Myers, Cleveland; W. L. Palmer, Chicago; J. 
M. Ruffin, Durham; R. Schindler, Chicago; and D. L. 
Wilbur, San Francisco. The journal will print clini- 
cal and investigative contributions which are of inter- 
est to the general practitioner as well as to the spe- 
cialist dealing with the diseases of digestion and 
nutrition, including their physiological, biochemical, 
pathological, parasitological, radiological and surgical 
aspects. Manuscripts should be sent to Dr. A. C. 
Ivy, Gastroenterology, 303 East Chicago Avenue, 
Chicago. 

Tue fourth ten-year Index of the Electrochemical 
Society, covering the years 1932 to 1941, inclusive, 
is now in press. Every subject discussed in the trans- 
actions of the society during the past ten years has 
been indexed and cross-indexed. This book of two 
hundred pages is a convenient source of accurate and 
up-to-date information covering every topic of inter- 
est in electrothermics, electrodeposition, electronics, 
theoretical electrochemistry and allied fields. 


AN electron microscope has recently been purchased 
by the University of Missouri from the RCA Manu- 
facturing Company and is now being installed in a 
centrally located laboratory where it may be used 
by all investigators who have use for such an instru- 
ment, as those in the departments of soils, zoology, 
botany, chemistry, physies and geology. 


ACCORDING to the Times, London, the University of 
Durham has received an offer from the Nuffield Pro- 
vincial Hospitals Trust to provide a grant of £15,000 
towards the cost of establishing a chair of child health 
at King’s College, Neweastle-on-Tyne. The senate 
and court of the university have accepted the pro- 
posal. They have appointed Dr. J. C. Spence as 
professor, and the council of King’s College has ex- 
pressed its intention to provide him with the assist- 
ance necessary for creating a full teaching and re- 
search department. The Royal Victoria Infirmary 
and the Babies’ Hospital, Neweastle, will cooperate 
with King’s College by providing all possible facili- 
ties for the new department, which will be concerned 
with the preservation and restoration of the health of 
children. The department will provide undergraduate ~ 
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and post-graduate teaching in child health and the 
diseases of childhood, will be a center of research and 
will be at the disposal of local public health and edu- 
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cation authorities of the region for advice ang Con: 
sultation in the conduct of their child welfare and 


school medical services. 


DISCUSSION 


CHROMOSOME NUMBERS IN MAMMALS 
AND MAN 


Havine had occasion recently to survey the chromo- 
some numbers in Marsupials and placental mammals, 
a group in which many new and accurate counts have 
been made in recent years, it seems worth while point- 
ing out some of the relationships which emerge. In 
Marsupials the most common diploid number is 22, 
although certain genera have 12 or 14. On the other 
hand, the armadillo (Edentata) has 60, which is also 
the usual number in Ungulates so far as known, the 
horse, cattle, yak, goat and sheep all having this num- 
ber. In domestic pigs and in peccaries the known 
numbers are respectively 38 and 30. In Carnivora 
the numbers range from 34 in the fox to 78 in the 
dog. This suggests the possibility that in dogs doub- 
ling has taken place through crossing under domesti- 
cation. In Rodentia the numbers are variable, 40 and 
42 being frequent numbers in mice and rats, while the 
squirrels appear to range from 28 to 62, and even 
higher numbers have been counted in certain genera 
of rodents. The single species of bats whose chromo- 
some number has been determined has 48. This 
number is found in all the Primates hitherto studied, 
that is the Rhesus monkey, chimpanzee and man, with 
the exception of a brown Cebus monkey having 54. 

Although many counts remain to be made, certain 
tendencies are already clear. The placental mammals 
have numbers which are generally more than double 
those found in the marsupials, the ungulates having 
generally higher numbers than the primates. The 
evolutionary tendency has clearly been to an increase 
in chromosome numbers. In plants such increases in 
numbers have frequently been through allo- or auto- 
polyploidy, and this can be confirmed by a study of 
the nucleoli.t It is still uncertain in how: far the 
number of nucleoli in animals can be used as an index 
of the number of sets of chromosomes. 

It was formerly assumed that polyploidy in animals 
would upset the sex chromosome mechanism, although 
I predicted™ that, in dioecious plants such as Salix, 
chromosome doubling would be followed by a process 
of readjustment of the sex chromosomes, so that 
the sex balance would be maintained. The more 
careful papers on mammal cytology have all de- 
seribed an unequal XY pair, or rarely an XO con- 
dition which, however, can hardly be regarded as cer- 

1 See Gates, Bot. Review, 8: 337-409, 1942. 


1a Polyploidy and sex chromosomes. Nature, 117: 234. 
1926. 


tainly authenticated in any ease. In dioecious Plants 
where the conditions are essentially similar to thos 
in most animals, it turns out that doubling of t, 
chromosomes does not necessarily have the effect pre. 
dicted. For example, tetraploid forms of Melandriyy 
album, produced by heat treatment, had in the my, 
2n=44+ XXYY and in the female 2n=44+ XXxy: 
When these 4n males and females were crossed tp. 
gether, the plants (with 44+ XXXY) were not inte. 
sexes but pure males, apparently owing to a strong 
dominant factor for maleness in the Y-chromoson, 
Even 4nx2n gave triploid males and females wit 
2n=33+ XXX (2), and 2n=33+XXY (4), resp. 
tively. Blakeslee* independently showed that in dic. 
cious Melandrium when the chromosomes are double 
the species ultimately settles down to a balanced tetry. 
ploid condition with equal numbers of male (XXXY) 
and female (XXXX) individuals. Similarly, tetr:. 
ploidy was induced in Carica papaya by the use of 
colchicine.* Of the 4n plants so obtained, 9 were 9, 
4 4,1 %. As might be expected, the sex balane 
differs from one species to another. 

Chromosome doubling in the higher mammals js 
therefore by no means ruled out, and it is possible 
that the 48 chromosomes of the primates and man may 
be a secondary tetraploid number. This might help 
to explain the relatively frequent oceurrence of inter- 
sex conditions in man. Various critical studies of 
the sex chromosomes in man, e.g., by Painter (1923) 
and Koller (1937),° indicate that the X and Y bear 
satellites and therefore probably produce the nucleol. 
A study of the nucleoli in human spermatogenesis 
should furnish evidence on the possible presence 0 
more than one pair of nucleoli, but as the number 4 
is evidently an ancient one, it is probable that in ma 
(as in some varieties of rice) the mutational loss 0! 
a pair of nucleolus-producing loci will have occurred 
long since, leaving only one pair 

That chromosome evolution is going on in man } 
indicated by the fact (Koller, 1937) that a man de 
scended in the second generation from a cross betwee! 
a Scotswoman and a Frenchman was heterozygous f0! 
an inversion in a chromosome segment. The study o 
meiosis in racial hybrids may therefore disclose eht0- 


2M. Westergaard, Dansk. Bot. Arkiv., 10: 1-131, 194). 

8 Effect of induced polyploidy in plants, Amer. Na. 
75: 117-135. 1941. 

4J.D. J. Hofmeyr and H. van Elden, S. Afr. Jour. of 
Sci., 38: 181-185, 1942. 

5T. S. Painter, Jour. Exp. Zool., 37: 291-336, 1923; 
P. C. Koller, Proc. Roy. Soc. Edinb., 57: 194-214, 1937. 




































‘ON. 
and 


Uy 
098 
the 


um 


led 


3 of the ontogeny. 


QcroBER 9, 1942 


matin rearrangements, and possibly also (as in 
Drosophila) the order of their occurrenee, as an aid 
in the study of racial relationships. 

If mammals, like plants, retain for long periods 
their extra nucleoli arising through polyploidy or any 
other form of duplication of the nucleolus-producing 
chromosomes, then the nucleoli should prove a valu- 
able aid in tracing phylogenies in this group of ani- 
mals. It is now well known that in insects polyploidy 
in the fat bodies and other organs is a general feature 
From the work of Jacobi, Wermel 
and others, in whieh the nuclei of the liver and other 
organs fall into a geometric series of volumes, it is 
evident that something of a similar kind, perhaps 
polyteny, may take place in human ontogeny. Poly- 
ploidy in animals may thus prove to be much more 
wide-spread than we have been accustomed to suppose. 

R. RuGGLes GATES 

MARINE BIOLOGICAL LABORATORY, 

Woops House, MAss. 


LONGEVITY OF FOWL SPERMATOZOA IN 
FROZEN CONDITION! 

PRESERVATION of life in monocellular organisms 
by storage at low temperatures offers many possibili- 
ties in biological studies requiring long-time storage. 
As cited by Luyet,? Brehme reported that cholera 
vibriones survived continuous freezing for 57 days at 
-~1° € to-—16° C and Prucha and Brannan, also cited 
by Luyet, isolated Bacillus typhorus from ice cream 
kept for 20 months at -20° C. Jahnel*® reports that 
some human spermatozoa resumed motility after hav- 
ing been held at —79° C for 40 days and Shettles* 
reports the resumption of motility of human sperm 
after 70 days’ storage at — 79° C. 

A technique for preserving chicken spermatozoa by 
storage at low temperatures has been described by 
Shaffner, Henderson and Card.® Results from ex- 
periments using slight modifications of the original 


‘technique indicate that time is not an important fac- 


tor in the retention of motility within the first year, 
when fowl semen is held constantly at the temperature 
of solid CO,. Spermatozoa have been maintained at 
a temperature of dry ice (-79° C) for 14 months. 
Little if any difference could be noted in the per- 
centage of cells that regained motility between samples 
thawed immediately after freezing or those thawed 
after 14 months storage. 

Unmated hens producing infertile eggs were in- 
seminated with semen that had been frozen at — 79° C 

1 Journal paper No. 20, Purdue University Agricultural 

xperiment Station. 

2B. J. Luyet, Life and Death at Low Temperature, 
Biodynamico, Normandy, Missouri, 1941. 

°F. Jahnel, Klin. Wehnschr., 17: 1273, 1938. 

+L. B, Shettles, Am. Jour. Physiology, 128: 408, 1940. 


°C. S. Shaffner, E. W. Henderson and C. G. Card, 
Poultry Science, 20: 259, 1941. 
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and thawed an hour later. Of 48 eggs produced by 
these hens after insemination 12 were fertile. How- 
ever, in no case did the resulting embryonic develop- 
ment proceed for more than 10 to 15 hours, as deter- 
mined macroscopically. 

C. S. SHAFFNER 


PouLTRY DEPARTMENT, 
PURDUE UNIVERSITY 


THE ERADICATION OF NUT GRASS 


Four years ago E. V. Smith and E. L. Mayton' 
reported that they were able to control nut grass by 
“plowing or disking at intervals of three weeks or 
less during two consecutive growing seasons.” As 
the writer’s? laboratory experiments have shown that 
nut grass is killed by 1 N chlorate or 2 N thiocyanate 
solutions, it seemed worth while to see if the chemical 
method would not offer a cheaper and quicker way 
of control of nut grass than that suggested by Smith 
and Mayton. 

The experiments were performed during the spring 
and summer of 1940 on plots which contained 250-500 
plants of nut grass per square meter. One liter of 
solution was applied per square meter. The chlorate 
ion was applied in the form of sodium chlorate, the 
thiocyanate ion in form of calcium thiocyanate. The 
author is very much obliged to the American Cyan- 
amide and Chemical Corporation, New York, for the 
supply of the calcium salt. The results compiled in 
Table I show clearly that the result of the field experi- 











TABLE I 
: Percentage of 
Substance Normalit an 7 plants surviving 
; : . a: at 30th 

day day 

oS 2 3 26 12 
CRS", nxunde 2 2 15 10 
CNM Sew cars 1.5 2 15 ee 
CODES ig solidus 0.7 2 40 22 





ments were less satisfactory than those of the labora- 
tory experiments. One fifth to one fourth of the 
plants were still surviving after 20 days. Though 
some of them were very weak and died within 10 more 
days, still about one tenth of the weeds survived and 
were able to repopulate the field. Also a repeated 
application of the herbicide would not kill them. 
The reason for this incomplete control was the 
same as for the failure of simple tillage as a method 
of eradication of nut grass: the bulbs, which are the 
most resistant part of the plant, are relatively deep 
below the surface and can not all be reached by the 
weed killer if its solution is applied to the surface 
only. In May and July, 1940, further experiments in 
neighboring plots were, therefore, conducted in this 


1 Jour. Am. Soc. Agron., 30: 18, 1938. 
2 Rev. agr., ind. y com., Puerto Rico, 33: 180, 1941. 
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way: The field was first turned over to a depth of 

5 to 6 inches and then treated with the solution of 
the herbicide. When 2 N chlorate solution was 
applied this way at a rate of one liter per square 
meter, only 16 plants (7.e., 4 per cent. of the control) 
were seen per square meter after 20 days. In analo- 
gous experiments with one liter of 2 N thiocyanate 
per square meter the number of plants was reduced 
to 1 per cent. or less of the control within 90 days, 
so that the eradication was virtually complete. Two 
to three months after these experiments the plots have 
been used again for the cultivation of corn, tomatoes 
and cayenne pepper without any damage to the crops. 
In the two following years of cultivation no new 
infestation with nut grass has been observed in these 
fields. 

Henee, the simultaneous application of tillage and 
a 2 N thiocyanate solution seems an equally effective 
and cheaper way of controlling nut grass than the 
frequent plowing, as recommended by Smith and 
Mayton. 

F. Fromm 
POLYTECHNIC INSTITUTE OF PUERTO RICO, 
San GERMAN, P. R. 


THE DUTY OF THE ENTOMOLOGIST! 


Ir has been customary in France to designate cer- 
tain scientific societies, organized without reference 
to commercial profit, as societies of public utility. 
Now, in the midst of war, we have to ask, Is the work 
of entomologist of public utility, and if so, in what 
respects? To-day I received from the Royal Ento- 
mological Society of London a large package of highly 
technical papers, just published, with many excellent 
illustrations. It would, I am afraid, have proved diffi- 
cult to get those papers published in the United States, 
or if they were, the authors would have been expected 
to pay for the figures. For some time, Professor 
Ferris of Stanford University has been bringing out 
a fully illustrated treatment of the scale insects or 
Coccidae. Although this group of insects has great 
economic importance, Ferris had to put up a large 
sum of money to get the last part published and he 
states that he can not continue the work on that basis. 
It appears probable that we shall be deprived of a 
work which would be of very great value, not only 
now, but in the years to come. 

In wartime the standard of values changes. The 


1 In 1927, my wife and I were in central Siberia, work- 
ing under the auspices of the Geological Committee of the 
U.S.S.R. At that time there were, I believe, about 200 
trained geologists exploring all parts of the vast Rus- 
sian dominions, mapping the country and recording the 
deposits of coal, iron and various minerals. If I had sug- 
gested at that time that the work of these geologists 
would, fifteen years later, be of vital importance to the 
United States, the idea would have seemed too fantastic 
to be worth discussing. 
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ordinary scientific worker, such as the present Writer, 
has been accustomed to carry on researches looking 
toward a more or less remote monograph, which ye 
may never live to see. We have regarded our work 
much as a mother regards her child: always inter. 
esting, very dear to us, always growing, and we hope, 
destined to mature and do things in the course of 
years. But in wartime we need results to-morroy, 
something which can be applied without delay to the 
existing situation. It is not altogether easy to adjus 
our minds to the new conditions, but we must do it 
Just now I am much interested in the appointment, 
by both army and navy, of numerous entomologists 
who will accompany the various units to different 
parts of the world, and will have to ascertain the 
presence of any insects or other arthropods whic 
may convey disease organisms to the troops. I an 
sure they will save many lives and reduce the inc. 
dence of malaria in particular. When things haye 
become more stabilized, it is proposed that the ento- 


mologists who have to stay at home shall nevertheless | 


have an important service to give, that of supplying 
information and getting species identified. Already 
it is possible to give some advice of consequence, 
Thus in New Caledonia they have neither Anopheles 
nor malaria. In the New Hebrides, not far away, 
they have both. Under war conditions it might be 
possible to accidentally carry Anopheles to New Cale- 
donia, and the results might be disastrous. There are 
various other similar cases. 

Now it will be noticed that the rapid work of the 
war-time entomologist is only possible because of the 
patient labors of earlier workers, extending through 
many years. This work would be more efficient if 
more such work had been done, but since it was clearly 
recognized that insects were connected with disease, 
the amount of study given to such inseets is tremet- 
dous, and is published in many splendid memoirs. 5, 
also, the insects affecting the crops have been intet- 
sively studied, though not yet sufficiently. 

One thus comes to the conclusion that although we 
must largely concentrate on matters which are of in 
mediate urgency, the relatively slow mareh of scien 
should not be halted. It is quite right to urge, as 4 
war policy, that we should reduce the use of luxuries 
but it does not seem right to classify scientific work 
under this head. The research work of entomologists, 
in any country, involves only a small number ¢ 
workers, and the publication facilities which they nel 
are, as compared with other types of publication, ¢& 
ceedingly small. There should, indeed, be a steppilt 
up of research, with increased rather than diminished 
facilities. This not only for economic reasons, but # 
promoting a sane outlook on life. 

T. D. A. CocKERELL 


UNIVERSITY OF COLORADO 
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SCIENTIFIC BOOKS 


EXT-BOOKS ON COLLOIDAL CHEMISTRY 


A writer, recently commemorating the centenary 
a famous volume, remarked that no science rises 
nove its text-books. I sincerely hope that this is not 
ue, but if it is true, then we are under strict obliga- 
n to see to it that our text-books maintain a high 
»ndard. In many ways, this is a difficult if not 
»possible task, but, through cooperative work, it is 
least possible to prevent the repetition from text- 
! nok to text-book of errors to which critics have 
peatedly called attention. I am told that in past 
ars some text-books in zoology carried the obviously 
; oneous statement that the erythrocyte of the camel 
1s the only known nucleated mammalian red blood 
' |. The error persisted for thirty-five years until 
me one had the ingenious idea of going to the zoo, 
. tting some camel’s blood and looking at it. Of 
rse, he found that the cells, like all other mam- 
nlian red blood cells, were without nuclei. 
It is about thirty-five years since Wolfgang Ostwald 
sented his “emulsoid” classification of colloids, 
d it is nearly twenty-five years since Hatschek 
ted that the emulsoid nature of jellies is untenable. 
is now more than a dozen years since I called 
ention to the confusion which the term emulsoid 
s caused, and pleaded for its rejection. 
\ new biological text has just come into my hands. 
e author states that “protoplasm is an emulsion 
technically, an emulsoid,” and that it may exist 
‘h a sol or gel. Aside from the fact that protoplasm 
“ only superficially an emulsion, and the fact that 
recognized technical name of an emulsion is not 
lsoid, there is the further fact that a pure emul- 
h can not form a gel. 
f the author of a biological text turns to a book on 
ysical chemistry he may find the matter accurately 
sented, as it is in Getman and Daniels, but very 
fly so and without a eolloidal flavor. There will 
bably be no mention of jellies. If he turns to a 
me on colloidal chemistry or biochemistry he may 
nay not find the matter correctly put. Thus, the 
P statement that “emulsoid usually emphasizes a 


thination of the phases” is but feebly true and 
leading, 












ortner enumerates the customary eight classes of 
vd ids, and under liquid-in-liquid systems discusses 
tion and the properties of lyophilic colloids in 
ral. He there makes no mention whatever of the 
b liquid-in-liquid systems, the emulsions, but later 
er a separate heading takes them up. To call 
tin a liquid-in-liquid system is enough to coagulate 
blood of any living member of that noble as- 
blaze of colloid chemists which includes such 
iliar names as Donnan, Ellis, Hatschek, Freund- 






lich, Proctor and Wilson, and to these I feel confident 
that I ean’ add Staudinger, Sheppard, Kraemer and 
Williams. — 

Liquid-in-liquid systems are emulsions, and if they 
must be below the limit of microscopic vision: they 
can be made so. It was Donnan and Ellis who pointed 
out that pure colloidal emulsions are model suspension 
colloids, and therefore of the same class as solid-in- 
liquid systems, such as colloidal gold. Gelatin is but 
feebly related to the suspensions, so little so that 
Duclaux in 1925 excluded the solid and liquid suspen- 
sions from his book on “Les Colloids,’ which shows 
that all along some workers have understood and 
some have not. 

Classifying gelatin as a liquid-in-liquid system is 
the kind of reasoning which leads to confused situa- 
tions such as the attempt to distinguish between emul- 
sions, emulsoids and jellies, by defining emulsoids as 
stabilized emulsions. This is probably an effort to 
explain why emulsions such as milk and latex coagu- 
late. The misunderstanding is a common one and is 
due to the fact that natural emulsions are not pure 
systems. Milk is certainly an emulsion, but it just as 
certainly contains casein, and when milk curdles it is 
the casein that does so, the emulsion or butter-fat 
having nothing whatever to do with it. 

The same situation arises in connection with proto- 
plasm. It is impossible to characterize protoplasm 
as this or that kind of system except by some such 
all-inclusive term as polydispersoid, which tells very 
little except that protoplasm is exceedingly hetero- 
geneous. 

I have never been a strong advocate of precise 
terms and final definitions. A name too often takes 
the place of an idea, frequently to obscure an errone- 
ous idea. Yet, a language consists of words and only 
through them can we express our thoughts. 

Relatively little attention has been given to colloidal — 
nomenclature. Rheologists have made a thorough 
study of the terms of their science, and the anatomists 
and taxonomists hold conventions for this sole pur- 
pose. It is twenty-five years since Thomas wrote that 
the use of the term gel “is deplorably loose and con- 
fusing.” I doubt if its use is any more specific to-day. 

In many instances the loose use of an expression 
is not serious. Thus, “colloidal solution,” deplored 
by some, is much used by others. Zsigmondy thought 
it not inaccurate. It at least does little harm because 
of the adjective colloidal. Quite other, however, is 
it with that béte noir, the word “emulsoid.” In order 
that this troublesome term may once and for all be 
thrown out, and also that other erroneous or mislead- 
ing words and ideas may be eliminated or corrected, 
I suggest that the Colloid Chemical Division of the 
American Chemical Society and the Colloid Commit- 
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tee of the National Research Council officially adopt 
an at least tentative nomenclature. 

Not only terms and definitions should be given con- 
sideration but some antiquated text-book ideas as 
well. One which I should like to have dealt with is 
the following. Several years ago I was an “expert 
witness” in a legal trial having to do with the harmful 
effects of sulfuric acid “fumes,” or mist, set free in 
a commercial plant. The opposition pointed out that 
there could be no fumes because of the very low vapor 
pressure of sulfuric acid, to which all agreed, but I 
held it was mist, and not fumes, with which we had 
to deal. The opposition, still preferring to condense 
fumes which were not there rather than disperse the 
liquid acid by spattering, insisted on the presence of 
dust in order to produce mist, but owing to wet floor 
and walls no dust could be present. Their contention 
that dust must be present was based on the old text- 
book statement that atmospheric vapor is condensed 
on dust particles, forming colloidal droplets which, 
suspended, constitute mist. Though the discussion 
seemed to me irrelevant, for acid was being dispersed 
and not fumes condensed, I nevertheless answered the 
question on the need of dust particles in the negative, 
and was adjudged in error. The “expert witness” of 
the opposition was not a colloidal chemist, so, of 
necessity, had accepted what he had read in colloidal 
text-books. 


SOCIETIES AND MEETINGS 


THE JUNE SPECTROSCOPY CONFERENCE 
AT THE UNIVERSITY OF CHICAGO 


From June 22 to 25 a conference was held at the 
University of Chicago, consisting in a series of sym- 
posia on various pure science aspects of spectroscopy. 
The program and the participants ranged over the 
fields of chemistry, physics and astronomy. Papers 
were presented by thirty invited speakers at eleven 
sessions, including some discussion papers prepared 
in advance. The estimated total attendance was be- 
tween 250 and 300. The papers and discussion are 
being published as the April—July number of Reviews 
of Modern Physics. 

After an introduction by the writer describing the 
background and purposes of the conference, the first 
morning session, on Monday, June 22, consisted in a 
symposium by physicists on “Spectroscopic Methods.” 
Henry G. Gale, of the University of Chicago, who had 
agreed to act as chairman at this session, was pre- 
vented from doing so by a recent operation. W. F. 
Meggers, of the Bureau of Standards, W. E. Wil- 
liams, of University College, London (now in Pasa- 
dena), and H. G. Beutler, of Chicago, were the chief 
speakers in discussions on standard wave-lengths and 
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Texts are so often assumed to be a collection ¢ 
facts, when, actually, they are a collection of Opinions, 
That mist results from the condensation of atmos. 
pheric moisture on the surface of dust particles jg 
an opinion that I have always doubted. It persis, 
as a text-book hypothesis, a relic of the early days 
of colloidal chemistry. There is no reason why thy 
aggregation of atmospheric moisture should nee. 
sarily take place only under special conditions requiy. 
ing nuclei, when so many other forms of colloid 
and molecular aggregation take place without nucle, 
Nuclei are not necessary for the precipitation ¢ 
solutions, the formation of colloidal suspensions fro, 
matter in solution, the production of gels by coagu. 
tion of colloidal dispersions and the agglutination of 
living cells in suspension. 

As in the ease of salts crystallized out of solution, 
nuclei may hasten the process, but they are not nec. 
sary. Bancroft states that dust is not necessary fo 
the production of mist, though nuclei cause the forma. 
tion of mist at lesser supersaturations than woul 
ordinarily be necessary. 

We move on rapidly to an understanding of vn. 
found and far-reaching problems and leave may Hiipec 
simpler questions just where they were in the early 
days of our science. 








—WILuiaM Serr 
UNIVERSITY OF PENNSYLVANIA 





the coneave grating. The use of the isotope 198 i 
mereury, obtained by transmutation of gold, as th 
source of a new primary standard of wave-lengtl 
was proposed. The afternoon session was 2 Sjil 
posium by astronomers and astrophysicists on “Tit 
Spectra of Comets.” The speakers were N. ! 
Bobrovnikoff, Perkins Observatory; G. Van Bit 
broek, Yerkes Observatory; A. McKellar, Dominiit 
Astrophysical Observatory, and P. Swings, Yerit 
Observatory. In addition, a paper was communicaté 
by G. Herzberg, professor of physics at the Universi] 
of Saskatchewan, in which for the first time a pol 
atomic molecule, the CH, radical, was identified # 
giving rise to cometary spectra. This was particu!) 
interesting in that the spectrum of this importa! 
radical had not hitherto been known. Since the 
ference, Dr. Herzberg has reproduced the comelt!] 
CH, spectrum in a laboratory discharge tube. 4 
the Monday evening session, four physicists who hi" 
worked in the field took part in a very satisiym 
symposium on “Atomic Beam Spectra.” They 
K. W. Meissner, Purdue; R. A. Fisher, Northwestel! 
J. E. Mack, Wisconsin, and W. E. Williams, Ps 
dena. | 

The Tuesday morning program on “The Bart 
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: Atmosphere and the Constitution of the Planets” was 
made up of papers by F. L. Whipple, Harvard Ob- 
? servatory; C. T. Elvey, MeDonald Observatory, and 
4 R. Wildt, Princeton, with O. R. Wulf, Chicago, as 
hairman. The afternoon session on “Atomic and 
Molecular Spectra” returned to the physicists with 
papers by W. F'. Meggers, J. E. Mack and G. Herz- 
berg. Dr. Meggers showed how the very complicated 
spectra of the rare earth metals are at last being 
nravelled. The conference dinner on Tuesday eve- 
ning was followed by brief talks by A. H. Compton, 
0, Struve, K. K. Darrow, J. Franck and W. F. 
Professor Struve spoke on “Astronomy 
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leggers. 
aces the War.” 
On Wednesday and Thursday the program dealt 
mainly with the spectra of increasingly complicated 
molecules, with chemists and physicists taking part. 
for he Wednesday morning symposium, with four physi- 
na: fNEeists participating, was on “Triatomic Spectra.” The 
ili Mmppeakers, K. F. Barker, Michigan, R. S. Mulliken, 
hicago, S. Mrozowski, Chicago, and H. H. Nielsen, 
1 Dhio State, discussed both infrared and ultraviolet 
aly Mmppectra. In the afternoon, physical chemists and a 
ly Mphysicist took part. The speakers were W. H. Rode- 
ush, Illinois; Miss H. Sponer, Duke; A. L. Sklar, 
) atholie University, and A. Turkevich, Columbia, 
ith K. F. Herzfeld, of Catholic University, as chair- 
han. The discussion referred largely to ultraviolet 
pectra of benzene and its derivatives. Professor 
odebush mentioned that the absorption spectrum of 
bber changes on stretching. At the evening session 
n “Spectra of Dye Molecules,” after an introduction 
y W. G. Brown, Chicago, L. G. S. Brooker, Eastman 
odak Research Laboratory, organic chemist, pre- 
ted empirical generalizations based on a wealth of 
amples, and A. L. Sklar, presenting work by him- 
If and K. F. Herzfeld, showed that these can be 
planed remarkably satisfactorily by quantum 
echanies. 
On Thursday morning, Miss E. P. Carr and Miss 
W. Pickett, of Mount Holyoke, described their 
tensive work on diene spectra (including buta- 
ene); R. S. Mulliken and Mrs. C. A. Rieke discussed 
me quantum-theoretical studies on benzene and 
er molecules, and Mrs. M. Goeppert-Mayer, Colum- 
a; reported the results of quantum-mechanical 
mputations on the Wurster salts; G. W. Wheland, 
hicago, was chairman. The Thursday afternoon and 
ening sessions were on “Cooperative Spectra,” with 
Franck and P. Pringsheim, of Chicago, as chair- 
mn. §. EK. Sheppard, Eastman Kodak Research 
boratory, presented much interesting material 
out dye spectra. E. Rabinowitch, Massachusetts 
titute of Technology, and S. Freed, Chicago, dis- 
sed the spectra and structure of ion complexes. 
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P. Pringsheim, Chicago, described experiments on 
absorption and phosphorescence of potassium-thal- 
lium-halide phosphors, carried out in Belgium and 
Berkeley. G. N. Lewis, who had expected to give a 
paper, was prevented from coming by last-minute 
developments. 

In the introduction on the first day, the writer 
described the background and purposes of the con- 
ference, then expressed the belief that the main- 
tenance of at least a minimum of fundamental re- 
search activity even in those fields of pure science 
having no obvious connection with the war effort, is 
wise national policy. This talk, with some omissions 
and changes, was as follows: 

Viewed broadly, spectroscopy is a very large sub- 
ject, with ramifications in many directions in physics, 
astronomy, chemistry and biology. The data of mod- 
ern astrophysics, for example, are obtained very 
largely through the use of the spectroscope. 

In recent years, a number of very successful con- 
ferences have been held which have been devoted pri- 
marily to the practically very important field of the 
application of spectroscopy in spectrochemical analy- 
sis. Less attention has been given lately to spec- 
troscopy as pure science. 

It therefore seemed to us that the time was ripe 
for a conference on spectroscopy to present the broad 
picture of spectroscopy as pure science.1 We also 
thought it would be desirable to further better ac- 
quaintance and a stronger consciousness of underlying 
unity among those using spectroscopy in different 
fields of pure science. We therefore planned a con- 
ference to consist of a number of symposia, each in 
a special field connected with or based on spec- 
troscopy, and so arranged as to cover each day a 
considerable range of subjects. In this way, we 
hoped that visitors would find some familiar things 
and also other less familiar things to interest them 
and to bring them into contact with others in different 
fields. For instance, the astrophysicists might ex- 
change ideas with the pure spectroscopists or with 
those interested in the structure of atoms or molecules; 
the ultraviolet spectroscopists with the infrared spec- 
troscopists; or the chemical physicists with the organic 
chemists interested in spectra. 

Last winter we were for a time in doubt as to 
whether to go ahead with our plans. There were two 
questions. With so many scientists going into war 
activities, it might have been that too few could find 
the time to come. The second question was that of 
the relative importance of pure science in wartime 
as compared with science applied directly to winning 
the war. 

1The committee on the conference consisted of O. 


Struve (astronomy); J. Franck and W. G. Brown (chem- 
istry) and R. 8S. Mulliken (physics). 
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As far as speakers were concerned, we soon found 
that most of those whom we approached were able 
and willing to come. This to a large extent answered 
the first question. It also helped in answering the 
second. The fact that a large proportion of the 
speakers were engaged in war work, some very exten- 
sively, indicated that they agreed with us as to the 
importance of maintaining the development of pure 
science where possible. 

I think we are all convinced that pure science re- 
search is a matter of very great long-run value to 
the nation. Granting this, there are two reasons why 
it is important now to keep it going. In the first 
place, we do not know how long the war will last; 
there is enough of a probability that it will last for 
a long time, so that weight should be given to activi- 
ties of long-run importance even for their possible 
value in winning the war. In the second place, 
weight also should clearly be given to pure science so 
that the nation’s scientific foundations will be strong 
when peace finally comes. 

There are some fields of pure science which are so 


SPECIAL ARTICLES 


GROWTH OF CANCER TISSUE IN THE YOLK 
SAC OF THE CHICK EMBRYO 

By the simple process of injecting a suspension of 
tumor cells directly into the yolk, we have succeeded 
in growing cancer tissue in the yolk sae of the de- 
veloping chick embryo. Tumors up to 3.5 grams in 
size have been produced in this manner with an initial 
inoculation of .05 gram of tumor tissue. 

It has been known for some time that cancer tissue 
ean be grown on the chorio-allantoie membrane of the 
developing chick embryo.! This technique, however, 
has proved to be somewhat limited in its scope, since 
it involves removing a piece of the egg shell and the 
depositing of the tumor tissue directly on the chick 
membranes. This effects considerable interference 
with the embryo and the mortality rate among eggs 
so treated is about 65 per cent., according to Steven- 
son.?, Further, the initial inoculation must be small 
(.003 to .005 grams), and large tumors ean not be 
produced regularly because they are likely to interfere 
with the growth and development of the chick. 

In the present method each egg can be inoculated in 
a few seconds, the mortality rate is little more than 
that of untreated eggs, and 100 per cent. takes can be 
expected. 

Mammary carcinoma transplants of the DBA and 
C,H strains of mice were used. Moderate size tumors 
(1 to 2 grams in weight) were dissected out ascepti- 


1 J. B. Murphy, Jour. Am. Med. Asn., 59: 874, 1912. 
2H. N. Stevenson, Jour. Cancer Research, 3: 63, 1917. 
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fortunate as to have had their development Sreatly 
accelerated as a direct part of the war Program, 
Here the path is clear. In other fields, howeye 
which are no less important for the progres i 
science in the long run, the effect is reversed, AL 
though, in general, priority must be given to the fields 
of direct short-term value, nevertheless I am CONVin¢e| 
that workers in the long-term fields should fee! that 
they too are making a valuable contribution to {, 
national effort by carrying on their work as effectiyg), 
as possible. 

Quoting a letter received this spring from a Britig 
colleague, “I am so sure that above all we must 
that some fundamental research tradition is preseryaj 
at our universities. There is a danger here in Britajy 
of it stopping, through sheer pressure of work, | 
hope that it won’t stop with you in America, } 
the last war we lost about 15 years in our Britis 
universities through it; we must not let that happa 
again.” 


it tee mie. sm 


Rosert S. Mu uixey 
UNIVERSITY OF CHICAGO 


eally and squeezed through muslin cloth so as to dis 
perse the cancer tissue. This material was diluted with 
saline solution to the extent where each ml of suspe 
sion contained about .2 gram of tumor tissue. Tumor 
which had external lesions and were infected coil 
not be used as donors. It is well known that tum 
transplants in mice may grow in an apparently normal 
manner even when some bacterial infection is presel 
Such tumor material naturally could not be used {1 
injection into the egg yolk. The presence of necruti 
tissue in the injected material also resulted in the deat 
of the embryo. , 

Fertile eggs after incubation for 4 or 5 days at 38'l 
were used for inoculation. A needle-sized opening 
made in the shell area over the air sac and .25 ml of tit 
tumor suspension was injected hypodermatically my det 
the yolk, using a 20-gauge needle 14 inches in lengt the 
The opening in the shell was then sealed over Wie 0x) 
cellulose tape. It has been our experience that the etme ‘ry 
can accommodate a much heavier inoculation of tut sta 
tissue. ste 

After inoculation, the eggs were incubated at 374 
for 12 or 13 days or until the total incubation time "ay 2 
17 days. The injected tumor tissue became attachel’ of | 
the inner wall of the yolk sac from which it obtalte ns 
its blood supply. The bulk of the tumor, which tent 3 
to conform in appearance with the mouse-grow! © 94: 
ety, grew down into the yolk of the yolk sac eavilf ie 
In this position there was plenty of room for g™™ . 
without mechanical interference with the embryo ™ 4: 
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branes. Tumors grown in this manner grew readily 
when transplanted back into mice. As long as care 
was taken to obtain clean tissue free of yolk and other 
extraneous materials the takes and growths in the 
mouse appeared unchanged from its original behavior 
in these respects. ; 
It appeared, however, that cancer cells were also 
diffused through the yolk substance, since subdermal 
injection into a mouse of untreated yolk from cancer- 
inoculated eggs was sufficient to produce a tumor of 
the same type as the donor tissue for the egg. 
Histological sections revealed healthy-appearing 
cancer cells with numerous mitoses in progress. The 
supporting stroma was supplied by the yolk sac mem- 


itain brane. 
| For many problems in cancer research this new 
lh method of growing eancer tissue should be of value. 
itiqmm ‘The tumors so produced are contained in a relatively 
pet stable biological system which at the same time is open 
to some manipulation. Further, since the stroma is 
= furnished by the chick tissue, different types of tumors 


can be studied against a common background. 


ALFRED TAYLOR 
JUANITA THACKER 
DorotHy PENNINGTON 
FrRoM THE UNIVERSITY OF TEXAS, 
is BIOCHEMICAL INSTITUTE, AND THE 
with CLAYTON FOUNDATION FOR RESEARCH, 
pels AUSTIN 
ory 
oul THE EFFECT OF 11-DESOXY-17-HYDROXY- 
1m CORTICOSTERONE ON RENAL EXCRE- 
ral TION OF ELECTROLYTES! 

Iv an earlier report? data were presented which 
indicated that adrenal steroid compounds possessing 
a hydroxyl group on C,, in the presence of an oxygen 
atom on C,, stimulated the renal excretion of sodium 
and chloride in normal dogs in contrast to the well- 
known “sodium and chloride-retaining” effect of 
ll-desoxyeorticosterone, corticosterone and dehydro- 
At that time it was not possible to 
determine the physiological effect of the addition of 
the hydroxyl group on C,, in the absence of an 
oxygen atom on C,, because of inability to obtain 
crystalline 11-desoxy-17-hydroxycorticosterone (Sub- 
stance “S”, Reichstein). Recently Professor T. Reich- 
stein, of Basel, sueceeded in providing us with a 
sample of this compound which, when tested in a 
normal dog, indieated that it belonged to the group 
of compounds possessing “sodium and chloride-retain- 
ing” property (Table 1). The addition of a hydroxyl 

°A. Taylor, J. Thacker and D. Pennington, Science, 
94: 542, 1941. 

1 This study was aided by a grant from the Committee 
on Research in Endocrinology, National Research Council. 


*G. W. Thorn, L. L. Engel and R. A. Lewis, Screnceg, 
94: 348 1941. 


corticosterone. 
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TABLE 1 


EFFECT OF THE INJECTION OF 25 MG oF 11-DESOxy-1T- 
HYDROXYCORTICOSTERONE. (SUBSTANCE “S,” 











REICHSTEIN ) 
mn 
| oF 
Cy 3 = 

24-hour © g A = as S “ 
period oe 3 7 2 we 6s5 >t 
25 S = pas 5 ° ~ & of 
&'S 5 | © Ss ox oo 
> v7) Oo oy me AS Se 
cc. meq. m.eq. m.eq. mg gm kg 
Control . 490 63 54 20 570 103 #£=12.8 
Treated . 390 34 38 14 480 10.1 12.9 
Control . 470 55 50 16060 «66 >- F123 12.9 
Control . 420 58 54 18 450 106 12.8 





group on C,,, however, definitely reduced the “sodium 
and chloride-retaining” potency of desoxycortico- 
sterone. 

It is of interest to note that whereas the addition 
of a hydroxyl group on C,; to a compound which 
possessed a very striking “sodium and chloride-retain- 

















CH,OH 
to 
II-DESOXYCORTICOS TERONE 
CH,OH 
HO, co 
RETENTION 
CORTICOSTERONE 
CH.OH 
co... 4 
‘OH: 
I-DESOXY-I7 
HYDROXYCORTICOS TE RONE 
RENAL EXCRETION 
OF SODIUM 
AND CHLORIDE 
CH,OH 
H go... 
a On 
I7-HYDROXYCORTICOS TERONE 
Vv 
EXCRETION 
A B 


Fic. 1. Adrenal steroids: The relation of changes in 
chemical structure to the renal excretion of sodium and 
chloride. Compounds in column ‘‘A’’ do not possess ear- 
bohydrate-regulating-activity whereas compounds in ¢ol- 
umn ‘‘B’?’ do. 
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ing” property, i.e., desoxycorticosterone, resulted in 
the formation of a compound with relatively low 
“sodium and chloride-retaining” potency, the addition 
of a hydroxyl group on C,, to a compound which 
initially possessed moderate “sodium and chloride- 
retaining” potency, i.e., corticosterone, resulted in the 
formation of a compound in which all “sodium and 
chloride-retaining” effect had disappeared. In this 
latter instance, the new compound actually facilitated 
sodium and chloride excretion (Fig. 1). 


MARSHALL CLINTON, JR.® 
GEORGE W. THORN 
CHEMICAL DIVISION, MEDICAL CLINIC, 
THE JOHNS HOPKINS UNIVERSITY 
AND HOSPITAL 
HARVARD MEDICAL SCHOOL, 
Boston 


CHILDREN’S SPEECH 


In a recent note about my studies (ScreNcE, Decem- 
ber 26, 1941) John B. Carroll stated that he had tried 
without success to study mathematically the distribu- 
tion of words in children’s speech. The readers of 
ScieNcE may therefore be interested in the nature of 
the results of a fairly extensive mathematical investi- 
gation that I have been conducting on this subject.’ 

In Fig. 1 is presented the Rank-Frequency distribu- 
tion of the different ranked words (X) with their 














eo) 
sf 
a 
i 
5 RANK 10 "900 1090, 
Fig. 1. The rank-frequency distribution of ca. 24,000 


running words of a five-year-old girl recorded by R. S. 
Uhrbrock. 


3 John D. Archbold fellow in medicine. 

1 This investigation was made possible by grants from 
the Milton fund and from the Committee on Research in 
the Social Sciences at Harvard University. I here acknowl- 
edge the help of my wife and of my research assistants, 
Miss Inez Randall and Dr. Sydney Fairbanks. 
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respective frequencies (Y), with straight lines ep, 
necting successive points, of an aggregate of approxi. 
mately 24,000 words dictated into an Ediphone by , 
girl during the six weeks preceding her fifth birth. 
day, as reported by R. S. Uhrbrock.? 

Dr. Uhrbrock put at my disposal the manuscript no 
only of the above material, but also of the dictation, 
of the same girl made on or about her 6th, 63th ang 
7th birthdays. The results of five samples of 2,09) 
words each from the 5-, 6$- and 7-year material, anq 
of two samples of the same length from the less ex. 
tensive 6-year material are presented in Table I, wher 
the closeness of the calculated values to the theoretic.) 
slope, —1, is apparent. The best lines of X’s and of 
Y’s were calculated by least squares, and the error js 
the root-mean-square error of the deviations from the 
best line of Y’s. 

TABLE I 


RANK-FREQUENCY DISTRIBUTION OF THE UHRBROCK 
RECORDINGS OF THE SPEECH OF A GIRL 














Length No Best Best 
Sample — 1) ranks X-slope Y-slope Error 
number **®°  gample (X) (nega- (nega- (Y) 
(words) tive) tive) 

1 2,002 513 97 .92 086 

2 2,000 501 .95 93 055 

5 yrs. 3 2,003 496 .96 92 077 
4 2,000 484 97 94 078 

5 2,000 475 1.00 95 091 

6 5 2,000 466 1.00 .96 080 
_ 2 2,000 459 .99 96 081 

1 2,000 467 .99 95 082 

2 2,000 500 .97 93 077 

64 yrs. 3 2,000 413 1.02 .99 014 
4 2,000 404 1.02 .99 074 

5 2,000 476 .96 93 069 

1 2,000 437 1.02 .99 O14 

2 2,000 440 1.01 .98 074 

7 yrs. 3 2,000 398 1.04 1.01 076 
4 2,000 457 .98 95 070 

5 2,000 487 .95 92 073 





In addition to the above Uhrbrock material | have 
similarly analyzed the words of the extensive spect: 
material ranging from 22 through 59 months as col 
lected and reported by M. S. Fisher* and as generous!) 
made available to me for the above purposes by Dr. 
H. Meek, director of the Child Development Institute 
of Teachers College, Columbia University. Though the 
72 samples examined vary considerably in size and 
best Y-slope, nevertheless the median slope is - 1.2 
In discussing the above material in greater detail in! 
future publication,* I shall present quantitative infor 
mation on the general relationship between the size af 
sample and slope® and also the positive correlati! 


2R. S. Uhrbrock, Ed. Research Bull., 14: 85-97; as 
Jour. Ed. Psychol., 27: 155-158. : 

3M. 8. Fisher, Child Development Monograph No. 
New York, 1934. 

4 Chap. III of ‘‘The Principle of Least Effort’’ now” 
preparation. - 

5G. K. Zipf, ‘‘The Psycho-Biology of Language, 
44, Boston, 1935; Jour. Psychol., 4: 239-244; Psych! 
Record, 2: 347-367. 
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hetween age of child and size of the constant, C (in 
terms of RF=C), together with an analysis of its 
possible bearing upon the problem of intelligence and 
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of the general meaning of bends from the straight 


line. Grorce Kinas.ey Zier 
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SCIENTIFIC APPARATUS AND LABORATORY METHODS 


HYPO-PROTHROMBINEMIA PRODUCED BY 
3,3'-METHYLENEBIS (4-HY DROXYCOU- 
MARIN) AND ITS USE IN THE TREAT- 
MENT OF THROMBOSIS 

PROTHROMBIN is formed in the liver, and it can be 
assumed that one or more enzymes are responsible for 
its formation. The activity of the enzymes is depen- 
dent on the presence of vitamin K, which may pos- 
sibly be a prosthetic group attached to an active pro- 
tein. On this assumption, the administration of a 
compound that could displace vitamin K and thus 
inactivate the enzymes would produce a hypo-pro- 
thrombinemia and thus could be used to reduce the 
incidence of post-operative thrombosis and thrombosis 
from other causes. Several naphthoquinone deriva- 
tives were tried first but without success. 

The work of Quick,? Schoefield? and Campbell et 
al.3 showed that the ingestion of spoiled sweet clover 
(melilotus albus) by eattle and rabbits caused a hypo- 
prothrombinemia. The active agent was isolated by 
Stahmann et al. and shown to be 3,3,!-methylenebis 
(4hydroxyeoumarin). This compound, called AP 
(antiprothrombin), was supplied by the Ferrosan 


| Company of Malmé, Sweden, and used in the fol- 


lowing experiments. 

When AP is given per os to rabbits in a dose of 
3-4 mg/kg the prothrombin index (Quick) was low- 
ered for 1-2 days to between 10-20. (Similar effects 
have recently been reported by Overman et al.®). 
This effect was reproducible and reversible. Fig. 1 
shows that the prothrombin index rapidly returns to 
normal even after almost daily administration of the 
drug for a month. No toxie effects were seen on the 
circulation, respiration, intestines, liver, kidney, heart 
and the composition of the blood. The lethal dose is 
250 mg/kg for rabbits, almost ten times the effective 
dose. The cause of death was not determined but is 
probably the result of kidney damage. Fig. 2 shows 
that the simultaneous administration of 5 mg of vita- 

1A. J. Quick, Am. Jour. Physiol., 118: 260, 1937. 

2F. S. Schoefield, Canadian Vet. Rec., 3: 74, 1922; 
Jour. Am. Vet. Med. Asn., 64: 553, 1924. 


3H. A, Campbell, W. K. Smith, W. L. Roberts and 
-s P. Link, Jour. Biol. Chem., 136: 47, 1940; 1938: 1, 
941, 


*M. A. Stahmann, C. F. Huebner and K. P. Link, 
Jour. Biol. Chem., 138: 5138, 1941. 

°R. 8. Overman, M. A. Stahmann, W. R. Sullivan, C. 
F. Huebner, H. A. Campbell and K. P. Link, Jour. Biol. 
Chem., 142: 941, 1942. 
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Fig. 1. The restoration of the normal prothrombin in- 
dex in the rabbit after administration of AP for one 
month. Fie. 2. The inability of 5.0 mg of vitamin K to 
antagonize the effect of AP on the prothrombin index of 
the rabbit. 


min K has no effect on the action of AP. Blood trans- 
fusion ean raise the prothrombin level for 3—5 hours 
in the animal receiving the drug. 

When 0.25-—1.0 gm of AP is given by mouth to nor- 
mal human subjects a similar fall of the prothrombin 
index oceurs. Seventeen cases of thrombosis of the 
extremities were treated. When the initial fall in 
prothrombin index oceurred there was a concomitant 
improvement as indicated by the fall in temperatire, 
and diminished turgor of the leg. Cases of thrombosis 
eruris (phlegmasia alba dolens) were more resistant 
to the drug and required larger doses. In all eases 
the course of the disease was shortened and no further 
thrombosis oceurred after the fall in the prothrombin 
index. Administration of AP is contraindicated in 
kidney, heart and liver diseases. In actual or sus- 
pected vitamin C deficiency, ascorbic acid should be 
given along with the drug to prevent hemorrhages. 
The use of AP in the prevention of post-operative 
thrombosis is under investigation. 

In man mild toxic symptoms, such as vomiting and 
diarrhea, were observed in a few eases after the first 
administration of the drug, but seldom after subse- 
quent ones. Liver and kidney function tests after 
treatment with the drug were normal. In two cases 
minor hemorrhages occurred. These were controlled 
by the administration of 100-200 mg of 2-methyl-1,4- 
naphthaquinone disulfate which increased the pro- 
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thrombin index within 3-12 hours. In 4 cases men- 
struation occurred while AP was being administered 
and the prothrombin index was 20, but no excessive 
bleeding was noted. Two pregnant women in the 5th 
and 9th months, respectively, were successfully treated 
for thrombophlebitis. Lactating women excrete AP 
in their milk, as indicated by the lowering of the pro- 
thrombin level in the children. The drug can be ad- 
ministered with sulfathiazole, barbiturates and mor- 
phine and can be given to patients with tuberculosis 
and pneumonia. 
JORGEN LEHMANN 
SAHLGRENSKA SJUKHUSET CENTRAL- 


LABORATORIUM, 
GOTEBORG, SWEDEN 


THE MINERAL PATTERN OF STEMS FROM 
VEGETATIVE AND FLOWERING PLANTS 
AS DETERMINED BY MICRO- 
INCINERATION! 

THE ashing of thin sections of plant material was 
described more than a hundred years ago.” Since then 
investigations of this type have been conducted with 
both plant and animal tissues. However, considerable 
difficulty has been encountered when dealing with 
plant sections, since there is a marked tendency for 
the thick cell walls to shrink and become displaced 
during incineration. 

Previous investigations have shown that the ana- 
tomical structure of a flowering stem is different from 
that of a vegetative stem.*»* Sections of the fourth 
internode of stems of vegetative and flowering plants 
were incinerated to observe the mineral pattern in 
these two types of stems. When observing minerals 
on a microscopical scale it is necessary to retain as 
much of the mineral substance after incineration as 
was present in the living plant. Therefore attention 
was given to the selection of a fixative which would 
not dissolve the mineral substance and which would 
not add mineral substances to the ash. Little or no 
difference in the amount or distribution of the ash 
could be detected in the samples fixed in four liquids: 
absolute alcohol, nine parts of absolute alcohol and 
one part of formalin, cellosolve and dioxan. Dioxan, 
however, seemed to have a shrinking effect upon the 
stem material. The aleohol-formalin mixture was used 
for further sampling. The material for sectioning 
was dehydrated in absolute alcohol and cleared in 
cedarwood oil. After embedding in paraffin, trans- 
verse and longitudinal sections 15» in thickness were 
cut on a rotary microtome. 


1 Published with the permission of the director of the 
Agricultural Experiment Station. 

2F. V. Raspial, Paris. Bailliére, 1833. 

3 QO. Christine Wilton and R. H. Roberts, Bot. Gaz., 98: 
45-64, 1936. 

4B. Esther Struckmeyer, Bot. Gaz., 103: 182-191, 1941. 
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Several substances were tested for their adhesiy, 
qualities in an attempt to prevent shrinkage and gj. 
placement of the heavy walled cells of the secondary 
tissue during the incineration process. These adhe. 
sives were applied after the paraffin was removed 
from the sections with xylol. Of the several trieg 
“Nevillite 123,”° which is practically ash free, prove = 
to be the most satisfactory when dissolved one pay vo 
to two to four parts of xylol depending upon th 
hardness of the tissue. Photographing of the sections 
before and after ashing disclosed no change in thp 
position of the crystalline inclusions and wall-impres. Se 
nating substances during incineration. With this a4. 
hesive a more accurate mineral pattern of the thick. 
walled plant tissue may now be secured. 

The amount and pattern of the ash in the vegetatiye 
and flowering stems was found to be different. In the 
plants examined, such as Cosmos, poinsettia, Xanthiyy Sc 
and Wealthy apple, the greater ash residue was pres. 
ent in the flowering stem, particularly in the thick. 
walled tissues of the vascular cylinder and the outer 
layers of the cortex. 

Samples were also taken of the internodes begin. 
ning at the second from the stem-tip through the 
twelfth inclusive to observe the mineral pattern x 
different levels of the stem. The greatest difference 
in the amount of ash in vegetative and flowering 
stems was in the internodes closer to the stem-tip, 
Beyond the seventh internode the quantity of ash, 
although still less in the vegetative stem, was not Se 
different from that of the flowering stem as it was in 
the higher internodes. 

Plants of Salvia, Cosmos and Xanthium were placed 
in short days, an environment in which flower pr- — 
mora are initiated. There was more ash in the stews 
of plants in the short-day treatment than in thos 
remaining vegetative in long days after 8, 7 and 6 
days, respectively. 
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B. EstHer STRUCK MEYER 
DEPARTMENT OF HORTICULTURE, 
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5 Secured from the Neville Company, Neville Island 
Pittsburgh, Pa. 
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